A splice-site mutation leads to haploinsufficiency of EXT2 mRNA for a dominant trait in a large family with multiple osteochondromas.
Multiple osteochondromas (MO) is an autosomal-dominant disorder and mutations in EXT1 and EXT2 account up to 78% of the cases studied, including missense, nonsense, frameshift, and splice-site mutations. EXT1 and EXT2 encode glycosyltransferases required for the synthesis of heparan sulfate (HS) chains. The molecular pathogenesis underlying these mutations is still largely unknown. A heterozygous c.1173 + 1G > T (EXT2) mutation was identified in a three-generation 34-member MO family and is present in all 19 affected members. The consequence of this mutation is exon 7 being spliced out, and the result is a shift in the codon-reading frame from position 360 (R360) of the amino acid sequence leading to a premature termination codon, and the mutant mRNA is degraded to an undetectable level. Interestingly, HS glycosaminoglycans were also undetectable in the cartilage cap of the tumors by immunostaining. Full penetrance of this mutation in all affected members ranging from 5 to 70 years of age suggests this primary defect in EXT2 mRNA level, in conjunction with other cellular changes such as enhanced heparanase expression, can produce profound effect on the synthesis of HS chains in cartilage, the consequence of which impacts on the regulation of chondrocyte proliferation and differentiation.